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i { AERIAL COIL,UNIT 5 a. S ae TRIMMER 159 OHMS 1/4 WATT UNIT Th 
AERIAL COIL, UNIT T5 (AERIAL TUNING} R2 OO OHMS 1/4 WATT UNIT T5 

Le OSCILLATOR UNIT T5 | 5 PLATE AIR TRIMMER i 100 OHMS 1/4 WATT 
OSCILLATOR, UNIT TS 


UNIT T5. 7o0o0 — 1 ge 



































Ls COUPLING COIL SPLIT STATOR CONDENSER OHMS. 3/4 
RF. CHOKE 1000 MMFD 350V. MICA 1100 OHMS 2 WATT UNIT Th 
RF. CHOKE 100 MMFD 350V.MICA 1150 OkNS 1/4 WATT UNIT T5 
L IF. COIL 20 MMFD 350V.MICA 000 CHMS i/4 WAT’ 
RF CHOKE 100 MMFD 350V.MICA 
L PLATE CHOKE 100 MMFD 350V.MICA 
° IF. COIL | C&S |1000 MMFD 350V.¥iCA 
Lil RF. CHOKE C9 {100 MMFD 350V.MICA 
Li2 PLATE CHOKE | C10/106 MMFD MI COnD.CENT. 
Be] fr Siete | Sal dees ere es 4: Mi I 
115| PLATE CHOKE | C13|1000 maurD 350 v. ica. =| 2 Hho ons W4,POR (*GATH*) 
Li \IrF. COLL C14/1000 MMFD 3 O Vv. MICA, Rl le OHMS W.W.POT (PRESET) 
Li7| . RF. CHOKE C15| VARIABLE 9° PLATE 09. Oks 7k WATT 
118 RF, CHOKE ©16}1006 MMFD 350 V. MICA is iio 3 1/2 watt. 
119 IF, COIL C17|1000 MMFD 350 V. MICA ‘150 Oks 3/4 WAT? 
L20 IF. COIL C14 |1000 MMFD. 350 v. MICA R21 /10,0 Sg WAIT 
L21 RF. CHOKE €19/1000 MMFD Vv. MICA R22 {todo OHMS us i/ WATT 
| C20|1000 MMFD 350 V. MICA R2 5000 Gaus & MATT 


021/100 MMFD MICA COND.CENT. : 000 OHMS 1/4 WATT 
= 1000 MMFD 350 V. MICA 'y000 OHMS 1/2 WATT 
BODE VALVES ais MMFD 350 V. MICA O OWS 1/2 WATT 


i VARIABLE 9 PLATE { OHMS 1/4 WATI 
v1 MIX. 995 | 32 



















OHM Uh WATT 
1000 MMFD 350 V. MICA 
oe |1000 MaFD 320 ¥. MICA bo ous mE 









Ww DET.6HE a VARIABLE 9 PLATE 
Sie 1000 waED 350 ¥. MICA 
V. MICA 
<3 1000 iD O ¥. MICA 
1000 MMFD 350 vy. MICA 
; 37 |1000 MMFD 350 V. MICA 

C38 /100 MMFD MICA CENTRALAB 

o39 VARIABLE 9 PLATE 
1000 MMFD 350 V. MICA 
C41 1000 MMFD 350 V. MICA 
C42 1000 MIFD 350 ¥. MICA 
Ong 1000 MMFD 350 V. MICA 


v2 80.995 { G27 1000 MMFD 350 V. MICA 09,000, Olas" Vy ne 
v3 ACT | C28 |}100 MMFD MICA CENTRALAB * 
v r ¥. 2 6AC7 C29'1000 MMFD 350 V. MICA 
V3 36F 63 & gage C30!1000 MMFD 350 V. MICA 
tPF. 31/1000 MMFD 350 V. MICA 
ic 
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JACK, TELE. - SBD. TXER Bron. 


Ml | MILLIAMMETER ,K. TP bo Sat PATON 


Pl |CONNECTOR, ~ 4 PIN: WI50 

$1 | SWITCH, 2’ POLE 11 PosITION 
GANGED — YAXLEY. ("METER") 

S82 |SWITCH, 2 POLE 2 POSITION 
GANGED - See eee 
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| TL1| TRANSMISSION LINE 
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Operation (Time Base Calibrator) 
Table 1 


Diagrems Fig. 1A 


oss 


P xt oGe Unit ? 


wape-e 


sPRITia.t10H (Tine base eolibrator) 


iter t 
(m15/+2) 


NCTIONS 


ae eS 


ote ew eee ee 


nin * Calibrator, Rauge Type MP (Aust) 
Resell s * att. ao. (ust) 227 


aleltele = 

Mess ecs02 * Test set type. A5 
aa 0005 

Serial Ko. - 


Pulse repetition frequency meter. (Cali- 
bruted 200-800 C/s.) 


Tine bese calibrator. 


dhe 


. B 


Cc. 


~ 40, 50, 60, 70, 


Gives R.D,I, range "pips" 0, 1, 2, 3, 4, 
5, 6, 7, 8 and 9 nautical miles. 


Gives R.v.F. range "nips" 0, 4, 8, 12, 
16, 20, 24, 28, 32 and 36 nautical miles.. 


Gives RAD. oe “pips" 0, 10, 20, 30, 


“Gy calibrated rane a es eyoles per ‘second. 
(2) Positive pulse input throuch coaxial connector. 
ee at ‘least 50 volts peak, ‘ 
(3) visplay. - -birect current meters. | | . 
(4) Pouer ausiiy’ - Prom time base calibrator 
-... , Supply, 
(5) Controls, | i all 
A. "Check" = "Read" suitch. 
; Be “Gheok" adjusting potentiometer. 
C. Preset potentiometer. (Under chassis 
ne ' adjustment): Ns 
46)" Valvaa. : : . 
on GHG = one off . 


a) See ‘Pune tions (Seotion 2) above, 


(4) 
(5) 


(2) - ‘Input - . Negative pulse ener coaxiel con- 
eee » ; 


(3) Output” ~' Positive tpips® 8. desoribod; taken. 


. through coaxial -connector and cable +0 either. 


injut 6f the indicator* unit, from which the 
reociver output is discoxinected, ; 


soucer su>ply - 80 volts, 800-2406 oyoles. : 


Control's 


A. 


s 


Range selector - 3 20sition switch sclect- 
inz, 10, 40 or 100 mile ranges ‘ 


and 90 nautical miles. 5° 


: 
” 
Mn 


* 


Be. Gain control 


C. Power on-off syitch. 


- 


{6).. Velves 
"Je. 1 6V6G - = 2 off © 
1852 --- 2 off 
eUOde; ++." 


6H6 - - 1 off 
5V4G - - 1 off 


Circuit and Code (Figures 1. and 13) 
TATRODUCTI CH . 


“The Calibrator’ is.a' unit, hich will perforn tio 
scparate functions: s : 


ewthe Celibreticn of the A.3.V. range scale over three 
renges, mmcly, 10, 40 and 100 miles. 


(2) Mcasuromcat of ‘the repetition frecuency of the 


425.Ve transmittcr. . ase 


It can de nut to similar uscs on similar, ecuinment 

\ithin the limits outiined*in this deseri,tion, Ths ouli- 

vretor is triszered by 2 negetive. pulse from the traiomitter, 

eng produces & series of cilibrating “pips" or yulscs as 

dssoribed. The..output is connceted to the Indicator Unit, 
where the "pips" are displayed on the C.R. Oscillo,;raph 

sorecn, and the time base of- the oscillograph can be adjusted 

so thet the seclo iadicatos accurately ia milcs.; ‘ 


The Renotition Frequency Moter takes & vositive pulse 
from the transuittcr, and indicates the frequency, djrectly 
on &@ calibretce meter, ood , 


DESORITTION” (Frocuoncy Meter only) ~ 


Referring to Tube V1 of Figure 1 a .positive wise of 
50 volts peck charges C, «ftcr passin, throush the scries 
diode, Dy of tho 6H6, “The pulse usuclly only lasts a 
fou microscconds and then droys to zero. As it drops 
to zero Po drops to carth potential so that.C 1, cannot: dis- 
charge via 0D). It can only discharge throush VR2 and 
= parallel (svitch 8 in lover position), and.its dis- 
charge will be oxponcntial from 50-volts Sith a time con- 
stent determined by Cy and VRo and Ro in paraild, fhisre7 
time constant is approximtcly 100 mioroscoonds, so thet 
the condenser will discharze to 1 volt (virtually discharged) 
in approximtcly 400 microscconds, Hence for repotition 
froguoncics up to at lerst 1000 C/s. (period 1000 micro- 
scoonds) Cy complctcly:discharsecs before the next zulec : 
comes along. Then it is obvious that for revotition fre- 
queneies un to 1000 C/s. the avorase voltazc (2s. registered 
on a diregt currcnt- meter) is directly yroporti onal to 
frecucueys::. Ro and M)“act cs a voltmeter to measure the 
average voltage across Che The calibration of the meter 
is usually donc by applying knoun repctition frecucncies 
and mirking the scale off in C/s, — ited fap ke, 


doz in ordor to cnsurc that the ositive pulse across 


Pa e Sw ” . 3 - 


adeel ae pias Dgea toatl, : (7016/42) 


(216/42) 
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C) io just 50 voli, . diode Do, biasved $0 volts ue°- 
ative is shusise . cross C). vhen the «died mire at 
io -se.ter th . 50 volts positive, ciode Do offeisn «, 
lov: i:medence 2G ysevents tha volt: scrose Cy, irom 
risin- above *0, The 50 volts ne;tive biss fox the 
Gioce is cvisineé vy taut>in: a positive volt “€ On2 the 
Voltcise Civicer H19, . ad furtrer salittins this «:: Ry 
mevns or . otcationeter Vl bevore i i-in, to the 
cathoce o- the diode, fais volt.ge is «djusctcd to just 
50 volis oy thvonin:, exiseh So u, co thet oud 2 
set as . voltreter across tif neritive oitsy one V. is 
veried until the pointer indie tes on « mirk on the 
volimeter corres:o%¢is to “O volts, T, % the an -lied 
positive ~ulre is not less thon &C volts neck oc.” be 
asecrtcined oy throwin; S85 Com to "rere": position ane 
dltezin. the settix;; of Vl, shich should clte: the 
reedi.u, on tc meter, Ix the :wter renci:: . does s0t 
lter 1% me.ns that the dics on the dioce (50 volis) is 
Lreater ton the ay lisé jx lee, :n¢ che u nitude ox the 
pulse will ative to ve isscrcascd before a 6. tist. ctorv 
rre,ucney rending can be t ken. 


O-BiION (BS :equene: Meter only). 


(1) Inttiel céjrsteents 


Iz: quantity ovodaction the follot.iu, vroccdure 
is cdo ted: 


he Pat un in “ealivds te" -osition oné 
acdamsat VR1L until the -ointer tesds on the 
Byccicl susk on the coc:le of tha mctcr. 
fais adjusts the ne: stive vixs on Lo to 
50 volin. , 


we AnDlY a wiles, the verctition frc..: ciey of 
waich is aceurctely ki.sta, to Bo. Throy. 
S.iteh So cown to *recd" socition und very 
VRl. Sis shonlé vary.the verciu en 
wi. metoxr. Ik not, the wulse is ut of 
sufficicat meluitude ané should dc inereas- 
cd, . ee 


C. Reset 52 to “olivrnte” and wvepoat (1). 


% Thro; Sz down to “red” und adjust VR2 
Until the meter, alrcady mirked in “zre- 
gueney" indicctcs the valuo of Sac) kino‘ 
oulibretin: fregucnucy. : 

1 

EB. Cheek agciust onother k:owa ropotition 
frcqueuoy iithont clteri.. any edj.lstuenis, 

\ 

(2) Service cdjrs taonts, \ 


In scrvico it shovld dc presumed thet VR2 hoo 
boon corrcetly e¢justcd ia iasnafscture and thon tac fole 
loving proesdure saould se adoyicds 


Ae Ho. cit "Initial -.cjustwenat a" 
=e Thro sviteh don to "rend" yosition enc 
mote the 2rcguency, reicing "f", Tica 
clter Vall, .nd if the voeeCing on the meter 
, vorics the udove notcd véerdisc "£* ic the 
ropctition Sregreacy, If the vendiog 
docs 29% Very, the pulse * 


=—4< - 


nm gnitude met be inerensc¢ before tho irc~. 
gucney on be corrcetly rod. 


DESCRIZTION ,_ (iia dese o. lidretor only.) 


(1) 


(2) 


(RD16/42) 


Getore ting, valve - = = V2 (6V6G) © 


Referrin.. to Figure 1 tude Vp hag inductance 
Ly «nd condenscr C3 in its 1..¢° circuit. 

his comvinstion su resohan frovucney - . 
of 6.1 kC/s, and before a pulce arrives ly . 
is pescins: ayproximetely 25 H/Anps of direct 
gurrent, re vresenting a oort.in cmount of 
stored cner:y. + Tca the .ccative ‘wlse 
arrives 2:né cuts off the plate current of 
the valve clmost inetentancously and the . 
indvetenec has no clternctive but to dis- 
ch.r:.c its encrgy into the condenser Ca, 

and £0 a damycd train of opoiliations 28 

sct up <% to resonent frcquenoy of I, and 
Cr. The first ton evyelcs of this damped 
obeill: then (the ones in which we are inter- 
estce) arc rousoncbly const:nt in amolitude, 
but the oscillation hed dicd auay to a 
nerli,ivle valuc before tho next yulse arrives, 
The velve is eut off only for the period of 
the pulse, a fo; wicrorcconds, and thon returns 
to 2 conducting statc cud avaits the next 
pulsc. Incidentally, this rostoring of con- 
ductivit: scts u cnother d&ampec train of 
oscillations of o»20site yhase to the first 
and some cuneclliticn occurs. The poriod 

of ono oyele of this demncd oscillation “t" 
is jo3 = 123.5 wicrsscoonds, “nich is the 

Je 


time necessary for cn clectromignetio vuve to 
travel 20 navtionl miles in frcec sj.cc, or 

10 miles to an object and return, H.uce if 
this period "t" is displayed on 4 C.R. Osoillo-~ 


‘graph sercea it vill revresapt 10 nautiocl milcs 


of 2.0.7. xrenge, or 9 of those yeriods will 
reyresent $0 milcs of R.D.F. renge. accord- 
ingly, the risin;, nositive warts of-the train 
of oscillations cre mede to stand out from 
the reminder of the cycles, and the first 

ton cypoar as ton sherp graduations or "pips" 
on the (.R,0. sercen, separated by “t" micro- 
secones or 10 nautiesl miles of renge. Tro 
other reiv.c setles enn be sclectcd by suitch 
$1 (2 three position suitch) which morcly 
changes te tvo othcr L.C, combinations, one 

of rosonant frecucney seed kC/s. -. (4 mile | 
inercucnts) ond the other -81 kC/s. (1 mile 
incremonits }. This letter rancec. has the freatest 
initial amplitude, because it has the greatcst 
resonant impcdenec in the plete circuit. The 
pips arc »roduced by the xction of velvos V3 
and V4. 


amplifying valve V3 - - - 1852. 

This is used »jrimrily for tho purpose of inorcas-~ 
ing ‘the slonc of voltasjo against time of the 

site yave, in paorticul.r the rising positive 

perts of the sine tinve noarest to the b-se linc, 
The 1852 is well suited to this gurposc, having 

a hich mtucl conductcaec., - 


: 5 
(3) amplifying valve Vy - - - 1052. 


Further inercascs the slopo of voltage cgceinst timc of 
the sine viave, but in eddition blocks off the tops of 
the sine tiaves ot & level not far above tho bose line. 
If this valve hed a strictly resistive platc load, the. 
resulting output touvld be an approxim.tcly rcctanguler 
vave. Duc to the drastically sml1l time constant of 
the Cj2, VR» combination, however, only the first pert 
(rising positive} of the rectangular siave is amplified 
in the form ofa "pip". The neg.tive "nips" «re not 
produced boesuse the diode V5 presents a low impodanceo 
to negotive pips, which arc, therefore, not cmplificd 
by V4. These positive pips, of coursc, cre tho cmpli- 
ficd rising positive slopes of the sinc wave (at the 
base linc) at Va grid, <nd honee the first "pip" occurs 


oa & time very fcarly coincident vith the cpplicd pulse 
a =. 


OFER:TION (Time base eclibrator only) 
(1) Voltcge Anclysis--Sce Table is 
(2) Initial adjustments during manufacture. 


A. A standard celibrator is checked against 
& Specicl Standard Test Oscillator at 
the threc frequencies 8,1, 20.25 and 81 
kC/s. by aural methods. 


B. Connect nogetive yulscs from a pulse gon- 
crator (300-500 C/s) to the ncgctive in- 
put of the standard cslibrator, cad clso 
to the calibrator undcr test, cnd conncct 
the positive pulse from the pulse gencra- 
tor to "Time Base" coaxial inlct on the 
Indics.tor. Conncot tio powcr supply 
eables to the indicator from its potier 
Supply. Connect the standard calibrator 
output to onc vidco input of the indicctor 
unit, and conncet the calibrator undcr 
test to the other video input of the indi- 
ccator,. Adjust the frequency of the cali- 
brator "pips" on cach range to synchron- 
ism ith those of the standard calibrator 
by cdjusting the inductcnes of the coils. 
Synchronism is obtained when the "pips" 
on ono side of the trace ccnecl those on 
the other sidc, lonving the tracc substan- 
tially free from pips. The range cf 
adjustment of frcqucncy is * 3%. The 
"100" and "40" mile ranges usc the same 
inductance so if any crfors ure prescnt 
they should be avcraged betwoen the tio 
rangas. The crror at eny range should 
not be greator than + 2%, hich is approx- 
imitcly =i, at the 9th and 10th pips. 


C. The height of the calibrating pips on 
cach range should be within 25% of the 
folloiing - 
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Diagrams Fig. 2 


a 


Graphs Resistance 
Reactance 
Conductance 
Susceptance 
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. DEEDMICE JE).SURING SET, 


SERVICE DESTGIL.TION 


P.M.G. Unit 7A Impedance measuring set - type a 
aust. ) 
esteN, = 
4 MF. = 2Ch4462 
R.A.A.F, - Test Set type Al0 
7108/60018 
Serial No, 
P.M.G. Unit 7B a oe measuring set ~ type P 
. AUS%. ) 
R.A.E. - Patt Ho. (aust.) 203 
A.M.},. = 
R....A.F, - Test set type A3 


Y¥208/60003 
Seria: No. 


SFECIPICATION . 
(1) Frequency 


Type A 200 m¢/s Type B i7S mC/s Type 21¢ 
mC/s 


(2) Description (all types} 


Concentric transmission line with constant 
current input and siiding unknown, 


(3) Range (all types) 


fa} Reactance 1 to 5000 ohms 
b) Resistance 1 to 5000 ohms 


(4) Auxiliary Equipment | 


Type A Pield Strength Receiver and Battery 
Test Oscillator ‘180-220 
Type B Field Strength Receiver and Battery 
Test Oscillator 160-190 


(5) Indication (all types) 


(a) By pointer moving ovar scale graduated 
in electrical degrees cf a transmission 
line. (One wavelength = 360 electri- 

* cal degrees); “ 


(b) Decibel variatior of transmission line 
sie 8 :. . input impedance aa read on output meter 
to ME a . Of Field Intensity Receiver, 


(6) Computation of impedance 


(a) Resistance graphs (one sheet) 
For pure resistances between 9 and 
800 ohms and resistive component of 
complex impedances within the limits 
of the envelope of the grapks, 


(b) Reactance graphs (cne sheet) 
For the reactive component of complex 


impedances within the limits of the 
envelope of the graphs, 


(R019/42) Gat hak encore i 
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(c) Conductance -re.hs (one sheet) 
Liwitations sivilar to resistance 12,15. 


(*) G:sce.tance .rauhe (one sheet) 
Limitatious sivilur to reactance fraphs. 


(e) Other values by com utation as ezzlaized uncer 
OTZRATICN and in the avpendices. 


(7) Initial edjustments (initially done by manufacturer) 
(a) Iuput from Battery Test Oscillator (varie ble con- 


ae:.ser): 
(b) Ovtwut to Pield I-tensity Receiver (variable con- 


denser); 

(c) Vari: ble inductance at input of transmission line 
to tune out stray capacities; 

(d) Variable line (1/4 wave nominal) sor similar pur- 
pose at uaknown impedence, 


(S$) Units T 7a ..nd T 7B are identical exce,t for ce:.ree 
scale anc the inductance L. 


FEMERENCZS is 
P H.G. Department Draving No. CX-62, Sheets 1 to 5. 
T}ZROLCST ION. 


This instrument is designed to measure at a given ultra- 
high-frecuency, the equivclent series resistance and reuc- 
tance (‘inductive or canecitive) of an unknown ime dance. 

Tie isspedence can then be easily coleulated if desired, 
but the reactence and resistance are usually the most 
dcsireé cuentities. Some of the more important appli-- 
cations of the instrument ares 


{3 Measurement of the immedance of acrial arra’s; 
2 Measuverment of the imsedance of transmission lincs, 
coaxiel cables, etc. 
, {3} Measureztent of cynamic im-cdance of tuncs circuits; 
4 Tuning of resonant cirouits, which are couvled 
to transmission lines; 
(5) Gencral impedance neasuronents at U.H.). which 
“e are usually cifficult by the conventionel mcasur- 
ing devices, 


MAINTENANCE UTSTRUCTICHS « 


fo ensure a minimum of wear the inner conductor and 
qiside of the outer conductor should be lubricated with 
colloidal graphite such as "oildag" At regular intervals, 
particularly in drsay localities, the set should be dis- 
wantled, clcaned ond re-lubricated. 


Ten the set is not in use the wooden cover should 
be renleced, otherwise dust my entor throu -h the sides 
of the outer tune. There is also a tendency for 
personnel to lift the set by the tube and so distorting 
it that the sliccr my jan. 


THIG INSTNUYENT IS TO DE HANDLED TITH BATRENE CARE. 
If a generator E is connected in scrics with an 


extremely hi-h impedance Zgand a normel impedance Zin 
(figure 1) and we conncot a voltmeter across Zin» then 
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. 7s 


the whole represveiss & oonstent current ,ener. tor 

of — ion. the voltage Vy oe éjn is equel 
tol Zin If Zyp is replaced by - om:ller ii: -edcace 
' Zin, the vostineter now reccs < ig ev) @ Izin. 


MY " in = Bin 


Therefore v3 . Igin Zin 


* : e pote 
The ratio = ocr be cecurc’ely obtcined even c% 


U.H. Beas ind hence th 2€ Yu6l0 Zin is acourctely ! kno”. 


Zin 
In ‘the inmedéanse bynes set Zin ane Zin Gre resnective- 
ly the marcia: cad winimum in-ut im-edances of a tr as- 
mission dine .a the wunkno-n imnedance Of slides along 
the heap atc line (Pig.:2). If ma; cimvsi iiaced.sace 
fin occurs ay ic 1/8th ucvelen th frow ia;mt ead of 
é ede on linc, then misi:nv: imedtace cy, ocev’ s 
when 2T is ct a poiat "a" _3/8th of 2 tivelen, th 2- om 
ingut end, os if s4sdraun jn occurs ct noiut a (A /O) 
then maxinum ceours ct point "a" (3/64), In gonercl 
‘meximam cné winimwm“impedenees “jn and 2in occur at 
positions of Zp seperated by c=. ctly 1/4 Wwaveleisth. 
Further, by readin. thie distince of Zq row the iayut 
end of the line, which olives m:xiunu: im eadunee and 
ealeuleatin;, the retio of the i:inme aad mini: a volt- 
meter recGings (= Zin We ocr reidily ealovl late 
V1 in 
the serics -wesistunce, R «ad the recotched : a Of thé 
. impedence uf, cr easier still, it is-ohly necess.ry to 
read R uné 7% off @ series of -renhs, aotvelly, the 
ratio V) is fer conveuliouce _oxpressed in decibels, end 


v1 
a holf We veleng ir iron the terest end ‘of the line is morc 
convenicnily o:v,essed as 180 cleetric.l de,.rces, ond 
‘markes off overy do.rce, «in analysis of the ~rinci-xlcs 
undecrlyin. this instrument is . siven ia appencix I, bur 
its assimilation is not essential to the efficicnt ovcre= 
_tion of the set, | Inictuol preovice, certain cor noncats 
have to be addcd to the si: le system doscrid:: to 
comacnsate for iriperfections cursed by strey ccrccitics 
and the “injte lencth of the comiector joinin,. the 
unknomn to the sliding point on the tre nsmission, linc, 
and Pigure 2 is a: circuit of the xectucl instru: ~ t. 


Reforrin, to. Tear ¢ 3, 3 33 is a ‘be ttery toat ‘oveill.: - 
tor, vhieh pl::-s into the end of the ircasmission linc. 
Za isa tiny voricble couvlins condenser coulin, the 
oscillator: to the input of: the trensmission, dine. Cc 
is the stray eayaea ty ¢ % the input to- the transiission 
lino, end L is-a, vuricble induetunee, which cca ve 
brousht ‘to. rcaonanno- ith C, the cowbinetion fosin,;; 
hich i:tpedance shunt, whichhes, little effict on the 

. performance of the instrument, cxcent under succial 
conditions tc be discussec letor,. If C were not tuncd 
out, it wouid-alter the clectric: 1 lcath of tne line dy 
sowc indeterminatc amount enc so iutrocuce ozrovs. 
Unuanted streys at the sliding point a.-.arc couwycuseted 
for by meens of a veriible short-circuiicd line. (‘:owiu- 
ally 1/4 wavclezzth). clidin;, elon; vith the. vn:-mown. 

. Bre adjustment -is such thet this picec of ling to:¢ther 
with strays are ecuivelcut ve a very high im -céonec 
Senavn acrosa the unknown, . 


‘ 
* 


ie 


Tie min trensmission line is ov the conceiitric 
ty e evout “%™ long end 1-5/8" ovici e dicmeter -iith 
concentric »olvstyrene insuletors se...ratin,, the ianer 
end outer conducter: , .nd the hole is suitably mounted 
on a soode.. bese, which forius the lic of the box, into 
which the iastrweent can be packed when uot in use. 
The scoele oan be slid elon, or re ov d br looseniu.. the 
~ omb sere; o tne clan.. - celluloid ,ointer exvends 
coun from the slicer cnd & huix?ine on the celluloid 
indicetes on the socle, -. weter rule  raduated in 
ceirtimeters and millimeters is fi-.ec «0 te bese veuide 
the 5s .eci..1 scale, The iieter rule is usec for indice- 
tin. the sositions of rexiwum and misinw: in »:lace of 
the scale, when the frecuency has been altered fro thet 
marked on the scale. ‘berevcr possiole however, the 
scale shovle be re:soved anc re Je«ced by one mar!:e¢ for 
. the fverency bein. usec, : 


Ort, PICF . 
Initio] rdjustaents: (Initially done vy mavfecturer) 


f) Connect a couciul cable from the coasial socket 0 
Pig. 4) to the in>-ut of the Pield I tensity Recciver, 
which is tuncd to the desiree o:cratin: frequency and 

is switched to i..V.C. operation. 


(2) Pix in place the soale marked ozf for the desired 
Overetin;, Xre..Verror,. Set the slider until the cistence 
°D" betueen the to coaxial plugs is just a haly veve- 
liacth (a convenicnt measure of a half vavelengih is from 
15 degrees to 15 degrecs on the scale, i.c.-1 cc,.recs 
severztion). Then without movin;, the slidcr, slice che 
Scele until the hairline reads 180 de..recs and then clam: 
the scale down by turning the thumb sorcw. 


(3) attach a half vavelen.,th of coa::ial cable to couxial 
connector EB, and short circvit the fur end of this helf 
wave .icce. . ss 
(4) .ttach the Battery Test Oscillator to the cnd oi 
the line (being cereful that the lize is registering 
properly in tho inlet of the test oscillator), adjust 
the oscillator to the desired frocucney, and switch it 


-* 


(5) Slide the slider until a minimum out; ut is resictcred 
on the receiver, If the seale then reads less thun 150 
dcgrecs, the extcrnal.picee of short-cireouitce lino 
(-ominally half wave-lon;th) is too long and it should 

be shortened until the minimum fells at 190 dezrocs on 

the scelc. If, at fiv~st, no i:scia:ztion is obtaincé in 
the recciver, it usually means that trausmitter and reccivcr 
arc not tuncd to the samc frecucney. fo remedy, sot 

the slider to az ‘rox. $0 dc; recs on the soclo ane tuc. 

the receiver until a maximm indication is obscrved. 


¥ 


Then proceed »s above. 


(6) ‘hen edjustment 5 has doon corrcetly madc, slide 
along till the pointcr indicatcs cxactly 90 de_recs, 
and unlock and adjust the set sere: F until a meriinmm 
reading is indicted on the receiver output. clock 
sct serct. ‘ 


(7) without altering anything clsc, remove the short 
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circuit from the external .iece of line (half wave 
nominal) ..nd adjust the length of the short-circuited 
siece of line (nominally 1/4 wave) which is attached 
to the slider and concentric with the main transitis- 
sion line, This is done by loosening the tuo round 
head screvs and sliding the telescopic piece, without 


. altering the slider, the adjustment being made until 


& rinimum readin; is obtained on the receiver ovi ut. 
Ti,hten uo the screus, 


(S) If the slider is now shifted a maximum outwut 
should be obtained when the ointer re.és 100 de:,zees. 
A further check is :.on made by chort-cirevitin;, the 
external half wave piece again, when a mwinizni. should 
be obtcined at 180 des:rees, and a maximm at 90 de;.recs 
Remove the short circuit, 


Impedance Measurement. 
1. By decibel and 0 ra hs: 


Txe instrument is nov ready for impedance measur- 
ing use, the un‘:nown being connectes to the instrument 
by medium of the adjusted half wave piece for greatest 
accuracy. This is, of course, due to the fct that 
the input im:cdance of a half wave line is ecual in 
macnitude to the terminating impedance, and hence 
the finite length of the coaziel connector the slide 
noint is »revented from introducing errors. It is 
advisable to have the switch on the "A.V.C." position 

to commence with, but if the difference "s" is less 
than 10 1.5. « more accurate reading can be obtained 
by suitching to "Manual." he proccss consists in 
svuitching to "...V.C." then slidin;; the slider until 
a maximw outort reading is indiciuted on the recciver. 
Note this reacing on the decibel scale of the recter 
for example 430B, and note also the reading "O" of 
the hairline on the dcgree seale, in this case 180° 
Slide again until a minimum is indicated on the 
reociver (it should be 90 dcgrecs from the maximum), 
and ag:in note the decibol roading, i.c. 28 DB. 
Take the difference "8S" between the tuo decibel 
readings, i.c. 15 DB and find the corresponding curve 
on the resistance chart. Then the resistaiee R is 
the ordinete on this curve corresnonding; to 0 desrecs 
(abscissac), The reactence, X, is found in cxactly 
the same manner by tindim; the curve on the r cactance 
chart corresyonding to "S" @ecibels, and readin; off 
the ordinate for an abs¢éissac of wot deerccs, If 
the impedanoe is requiree it is calculated by teking 
the scvarc root of the sum of the scuarcs of the 
resistance (ohms) and reactance (ohms). 


EXAM. LE 1 
@ = 180° Max, DB reading = + 
Min, " . = 
"gn =e] 
refoerrin,, to the resistance ourve when @ = 180° ana 
"gs" © 15 then R = 200 ohms, ‘Referring to the reac- 


tance geurve vhen @ = 180° and "S" = 15 then X = 0, 
then is a yure resistance of 200 ohms, 


ERIPL 2 


In this cxample svitch sct at manual 


~6- 


@ = 50° Max. DB reading = 9 
; Min, " ” =? 
gu = 7. 


referring to the resistance ovrre whea @ = 50° 
end "S" © 7 then R = 74 ohms. Potcrring to the reac- 
tance curve vhen @ = 50° and "S" = 7 ‘ica X = 529 ohms 


ae Z2#74 + Q 2 
94% 292 ; 


= 79 ohms approx. 


in this cxamplc if 0 had boon > 90° then J weculd be 
negative. 


2. By rosonance method: 


If the resistence is higher or lowor than the range 
9 - 800 ohms, the following resenencs motheds are more 
conveniently applicd: , 


(a) resistance = Switch the F.I. receiver 
Pah ress operation. The slider will indi- 
cate a minimum at 90 degrees. Suing the 
Slider to cither side of $0 degrees until in 
Cech casc the outout rises 3 decibels above 
its valuos at 90 de.:recs as read on the 
extended decibel scale, wNete these ino 

‘ readincs @) and 02,. Then the reeistanec 


R= 26 ae 
tan oy - v2 


we oe 
a 


where 0, is the larger angie and Ze the char- 
actcristic im.edance of tne instrumnt = 85 ohms. 
For values of Ry, Zo the accuracy of this formula 
is better than4’ ls, It is usually suffic- 
iently accurate to writo this; 


Re fk = ago = OF where @:and 62 are in 
; 01 - 3o do;,rces. 
(bo) Low resistance - as for (1} execpt that the 


measurements arc done at 100 depzreas and tho 
resistance R is given by 


Re2 tan h=O2 & to ty. | go) 


: €5 (0, wees 
es <7 yhere 
a 


Q@, and Oo are in degrees, 


3. Measurement of pure reactance: 


In this cese the minimun re: ding en the reecivor 
output is zcro or down to the noinc level, and the de;,rec 
reacinz; different from 180 dogrees, and the reactance 
is obtained from X = po. Whore 8, is the desroe 


° 
readins, for maximum output, If Gis less than 90 degrecs 


s © 


~< 
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X is inductive (zositive) If 0 is between 90 cnd 
160 de-rees X is negative (cu recitive). 


Purther points in conuection mith o eretion: 


The acjustments Ze (couplin,; to oscillator) end 

C1 (coupling to receiver) will have norually been 
mace before the insitrwicat lezves the manufacturer. 
The latter becomes accessible vy renovin, the can G, 
which is hel¢ bd a »iece of chain, Dor sreutest 
accuracy of im.edance mecsu-enent, the ,lates of this 
tiny coudenser should be not less than 1/4" epart, 
The edjustment Za is the set screy H, «nc this is 
inserted iuto the oscillator box, co that the test 
oscillator mst be reioved to edjust it. Its a¢just- 
ment is such that with the -c-t: wa ~ossivdle im-ecence 
bein,, iucicated (uam-ly Zp & short circuit an¢ the 
slicer at 90 derrees) the receiver out wt recdins, 
shovld be ut a couvenient -oint on the weter, such 

as ¢ 27/4 full scale. uring oneration it is wise 

to #recuently check that the receiver is on frecuency 
by unin. for macdinua out:.ut, particularly after 
ler,e chan,.es of ingut. It is often convenient to 
suiteh from...¥.C. to iaanual on the receiver in order 
to get shar. masi:a: and minizwm indications end so * 
determine 0 more accurately. If & half wave yiece 
is not cvailable for connecting to the unknown, it 

is permissible, but with sli,htly lessened accuracy, 
to connect the unknown ¢cirect to the coaxial ovilct 
on the slirer. 
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ae ee 


e 


iby Zo pie 9 2 oe 





«—————- © + 
The input im.edance of a loss free line of char- 


acteristic ir ecance Z 9 and teruinatin,, impedauce 
2p =R* IX is . 


Zroos@ + j Zosind. 7 Reos® * j(Xcos0 + Zosind) 
Zin * 40 Zocose + j Zpsind %o (Zos080 - keine jRsine 


eoeil) ; 


2 
4 fin] =. 2 29 + “x vos 9 + Z, Bi Ay 
: R* sin Z. ons @ = X sin 0) 


ooo (2) 


Differentiating (2) with resvect to 0, ecuati... 
to zero, and simplifying, we find th.t the coudition 
for maximum or hininuwa 
Zin is tan 20 = 2X 2a, 


~ “9 


posh] 


Equation (3) has an infinite numoer of solutions 
for 20, each successive on: being 180 ce .rees Greater 
than the previous, and alternate solutions ere for 
maximun and mi:.imum values of Zjn. Actuelly only 
the first two or three solutions are of interest, and 
it is obvious that the value of 9 Yor 2, (iaximum) 
is exactly 90 degrees different from that for 24 
(minimum), This is the first imzortan’ and nett 
known conclusion. 


Ri tionalizing (1) and svhstituting (3) in it we 


get - 
7 Zoe R 
Zin (max. or min, ) = ° 2 
(KF R° - Zo? }sin-0-kLosineo + Zo 
- Zo R 
-X tan 9 ¥ 25 


oant, us 


Hote that the imginary term has vanished from 

(4) which means thet this warvicnus or ainimun value of 
Zin is a pure resistasce. This is the second im;ort- 
ant end well known conalusion. Purther it is obvious 
from (4) that if X is a posivive reactance, the ma-:d-~ 
mum Z2j, occurs when 9 is less whan 90 de;.rees. Also, 
if X is a negative reactance, the maximum occurs when 
@ is between 90 and 180 decrees. 


-2- (aonendix 1) ‘ 


Let ©) be the value of 9,when Zin ‘is a meximum, Call it 
Sine 


Let Oo" 1" ow ain “ 4 © mininum ‘Call it 
Zin 
Let k* = Zin 

‘Sin ooef5) 


and tan 0) =~ 1... .svstpee 0) and 


Qo are 90° different 


and Sin-=. «Zo Roc . Bin © ZoR 
Zo-xtandy o-ktaridg 


“a, SAR = Zo~Xtend 
Zin Zo-Xte eno, Ke 


ok a Zot xX. 
tan®@] and rearran,ing X = ape nO (k*=1) 


Zo-Ktandy tanzOt 
+00 (6) 
on ne 2 o2 
Now Zine2in =. 20.2 = % & 2 
Cans VZo# ate ) Reet arg = 20 
‘tanze 
»+0(7) 


Thus the ceometric mean of maximum and minimum im edances is 
hoe 
This is a well known conclusion, 


Zo R ; 
io? 2 = 
tane, 


Rearranging and substituting (6) for X - ‘ 
Rez. K(1 * ten%o2) 


© Ty e2ten201 
vee (8) 


‘yrom ecue tions (6) ene (©) the series of .ravhs supplied 
With the instrme.szt have been calculeted. Por examole, with 
the 6 db curve k2 = 2 and Zo = 85 ohms, ‘Then R and X are 
calculetec for a series of values of 0, from 0 to 180 dexrees and 
and the curves plotted. Then other decivel values are sélected 
end the whole »rocess repeated. 


Special case of pure reactance, i.e. R= Ov 


From (6) K= @ when R= 0 then frou (6) 
“sy - 
tan « (9) 
Hence if X is nositive snboci sone occurs then @ less ten: 0 
" Xis negative " ; " © between 90° and 1800 
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C23 A “hen R& Z,. ; 
Then when 0 = 180° Zin = R, 
Then if Q is reducsd to 190° ~ d@ the injut impeconce 


will increase, IZ it increases 3 decibels /Zin/ now 
equals / yy. . 





R2+Zo* ten®(160-a0) - /n24z,2 tan? ao 


a Rz=Z °o on 7 am je ath 
a </  R7#R? tan@(100-40) ot “tan? do 


Scuaring andcollecting terus 2g )* tan?ae +h .)° -ten*a9 
' = 0. 


From uhich J es aL +v¥1 + 8tantao | 
o 4 ten2ao 


. & nh eT TT ee 


eesescccesese(d) 


1.08. 8 x Se tan BO. seccccvcvvecsccsseseves(3) 


The we jes this approximation is less than 19 if 
R 025, 


. i.e. R less then 22.5 ohas. 


A roximea ting: further R £ Zo BWovcrccccccccsssccce (4) 


Theor entice are usu.lly taken one above and one velou 
0°, ; 


then R £ Zo tan 01 - Zz 
en . 70 n a ¢ “B(0) = 00). 


GSE B hen RD Zo 
Then when @ = 900 Zin = (Za) 
R 
Thea if @ is reduced to 90 - dQ, the invut impedance vill 
increase. If it increases 3 db /Ziy/ now ecuals 


J? Ln)? 


2 : 
; Zo | Re#Z,*tan-(S0 - a0) 
o V2 J 20"FR*tan™(90 -ao) 
Z_ / R2tZ%cot2a0 
° / Zo eRZe0tZae 


-2- (Appendix 2) 





: ; 4 
Souering and colleotin:; terms {za)* cot*ae + 2a) al =f 
* , 2 * 4a x & 
Prom which (Zg)* = . “sok se on cot 'd9+8 5 
RY | 
2. +49+8 tan*ao 
Beer 
& tan*ao 
: . yl 2g' . . Zo he matt 
and R & aa ie “6 


Here azain the first aryroximatiun is setter than 17 when 
R? 429. 7 2 ieee & oo ES yeti! hee 


Tyo readings $1 and @2 are usvally taken, one above and 
one below 90°, . 


then R &. enn Oe e 22 adi 
tan Seg 2 * MOQ 
- —- 


oa” 
“ ‘ 
~ 
; 
} 
™“ 
: 
e.-- 5 ; 
; : 
> ’. 
4 “sy 
" ‘ = & 
‘ a 
. 
fe ’ _ 
cork 
’ 
, 
te ; 
‘ ~ 
8 Ms *, Ne 
rr 
*. 
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R.D.F, TESTING EQUIPMENT 


_ MONITORING CATHODE RAY OSCILLOGRAPH 


Service Designation 
Specification - 


Calibrator and Triggored 
Time Base 


Thyratron Time Baso 
Video Amplifier 
U.H.F. Rectifier 
Cathode Ray Oscillograph : 
Power Pack 
Introduction 
Description 


Calibrator and Triggered 
Time Base . 


Thyratron Time Base 
Cathode Ray Oscillograph 
Operation 
Table 1 
= 2 
Pige- 1A 


1B 
2, 3, 4 
5 
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SERVIUE VESIGNATTON. 


P.N.G. Unit T15 Oscillovraph, Cathode Ray « 
RAN, = Patt. Ho. (Aust,) 223 
A.M.F. 7 ZCA 4404 . 


pe . RsAA.P, = Test Set type A9 Y1QS/60016 
, Serial No. - re. 


SPECIFICATION OF CALIBRATOR AND TRIGGERED TIME BASE . 
ne eaten eT, 


(1) Output - 
A. Calibrator - Identical damped wave trains or 
-... frequency 500 kC/s. . One for each. insut pulse 


fst aye: 

Bw. Priggered Time Base - Exponential time base 
voltage, the voltage variation with time 
being such that the spot moves across the 
screen of a 906 C.R. vscillograph at a 
velocity of 1" per 24, 12 or 6 migroseconds:. ° 
in the first inch as selected by a three , 
position. switch. One forward excursion of 
the spot across the screen is made for each 
input pulse. . 


(2) Input (common to. calibrator and time base) ope: %. * 
(Positive or negative pulse or square wave. applied: 
at "Triggering Pulse" terminal (Fig.4), ‘ith 
pulse input, "triggering Pulse" switch (S86, S7) 
is,set according to- the polarity of the applied: »: 
«+ pulse, with square wave input this switch 

svlects the start of the time base and calibrating 
wave to be in synchronism with the positive or ‘-, 
negative slopes of the square wave as desired. ~° 


(3) Adjustments - 


A. Calibrator - C20A (Figures 1A and 3). . 
Screwdriver adjustment for sotting calibrator 
to 500.kC/s. ‘ 


B. Calibrator and triggered time base, Screw- 
driver adjustment of RS6A "triggered T.B. 
Length" (Figs..1A and 4). Adjusts the 
length of the triggered time. base. 


(4). “Starting spot" and return trace "blacked out" 
from the time: base..; ae ' ‘ , 


SPECIFICATION CF THYRATRON TIME BASE. - 
(1) Output - Saw-tooth time base voltage, ~ 


(2) Input - Synchronising voltage at banana Si 
No. 3 "Cont. T.B. Sync." (Pigs 1A and 3), 


(3) Frequency of "saw-tooth" wave 25 to 50,000 o/s, 
continuously variable. ~ ‘a * 


A.. Coars®, control - 7-position switch (S33 6% 

Fig. 1A and "Frequency Coarse"...PFig.2). 
B. Fine control - Variable Resistor (R32A... 
» .. : -'Pig.1 and "Proquency fino"... Fig 2). ° 


(4) ‘Input control on synchronising voltage potientio- 


-2- 
meter (RSOA, Fig. 1 and Fig. 2). 


(5) Thyratror bias" sontrsl resistor (R31A, Fig.. ‘soa 
"884 wan? Fig. a) screwdriver adjustment. 
Le AL o*. 
(6) cite aoateot at: “output from time base amplifier 
> (RS5A on Pigvisand "amp" on Pig.2). Adjusts 
length of time base. .. 


(7) Circuit - 884 Thyratron gas discharge tube and 
- 68742 time base amplifier, 


SPECIFICATION oF VIDEO AMPLIPIER 


(1) An: eatrwes inse>ted icine ny plate or video 
amp." terminal (Fig.3) and the "y" plato, when 
oe aeléntdrt vasitoh is in "vid-amp" position. 


(2) Voltage. gain 4, 5 to Le 


(3) | Frequengy. range = _ substantially eens from low 
- audio:frequencies to 1 mC/s, Hence suitable 
for. faithful — maplissaatd.on. . 


x 
' 


(4) Valve - 6V6G. 
SPECIFICATION OF U.«H.F. ECTIFIER. 





(1). -Input .- Modulated (including pulse modulation) 
or unmodul, ated U.H.F. voltages. | 


(2) Input impedance ~ 75Nat coaxial sockef No. 1 
(Fig.l). Socket marked "U.H.P. Diode (Pig.3). 


(3) Output - . 


‘A. Constant D.C. voltage equal to carrier poak if 
carrier unmodulated. 


B. Video pulses Ag pulse modulated. 


me Other ‘types ‘of modulation will -appear ‘super- 
. -- imposed on a D. Cc. voltage (the rectified 
‘carnicr). at 


(4) Frequéncy cipantatiatlen - Will rectify short U.H.F,. 
pulses without appreciable distortion. 


(5) Adjustment; -' Variable condenser" (C5A Pigs -l-:and 
C5A Pig. 3) Series resonant filter’ to keep 
U.H.F. off the C.R. ~~ — (screw- 
driver adjustment), : 


SPECIFICATION OF C.R. OSCILLOGRAPH...906 


Controls + hee ? : 
(1) Intenisl ty (R3SA Fig.l a aad "INTENSITY, " pig.) 
(2) ‘Focus ' (R34A Fig. 1 and "FOCUS," Pig 2) 


(3) "x" shift: (RS2B Pigs i arid. -"X shirt" Pig. Bh 

(4) nym shift “(raze Pig. a and "x Shire" Pig. ). 

(5) mg plate awitah’ (84, $5 Pig. 1 and wx Selector,” 
Fig.2). This is a three position switch which 


. connects the "X" plate of the C.R.0. through a 
condenser to ~ 


(RD14/42), 


. -3- 5 
A. Banana socket (Banana.socket No. 2, Fig.l, end 
X" plate," Pig. 4); 
B. To triggered time base output. 


‘C. To thyratron time base output. 


The three positions of the switch are designated 
respectively "EXT.", "TRIG'D, T.B.", and "CONT. T.B 


(6) "Y" plate switch (Sl, S2, Fig.l, and "y selector," 
Fig.2). This isa four-position switch which 
connects the "Y" plate of the C.R.O. to - 


A. (Banana socket No. 1 and coaxial socket No.2 
Pig.1) marked "Y pla te or vid. amp." (Pig.3). 


B. Rectified output from U.H.F. diode. 

Ce. Output from video amplifier 

D. Output from calibrator. 

The four positions of the switch are designated 
mu respectively "EXT.", "U.H.F.", "Vid. AMP. » and 
~ "CAL. Osc." a a 


(7) Adjustments. 


‘ 


Variable condensers (C5B and C5C, Pig.1) Series 
, . resonant filters on the plates of the C.R.O. to. 
| eliminate U.H.P. _ They are screwdriver adjust- 
ments accessible from the back of the instrument 
‘after the case has been removed. 


SPECIFICATION OF POWER PACK (SEPARATE UNIT). 


(1) Supply (input) 220-240 or 260 volts 50 c/s (Fig.5), 


(2) Output (two independent power packs on the same 
chassis) - ? 


A. 906 anode supplies - 750, 1300 or 1900 volts 
* a8 selected by a three-position switch. 


B. 550 volts 100 M/A D.C. anode supply. 
6.5 ".- 4 amps A.C. heater supplies, 
2.5 "~° 2.5 amps heater supply for 906 


_ (between power pack’ and oscil- 
lograph) : | : eta ; oe 


ret Ps, 


(3) Interconnection” = 


A. 906 heater supply ..and negative. lead. of 906 
anode supplies by means of a shielded 3-core 
cable ending in an A.W.A. S-pin female plug 
at the C-R.0, SAR a Ee ~ 


B. Remainder of supply (including positivo lead 

of 906 anode supply) by means of a 5-core shield- 
"0d cable ending in an A.W.A. 8-pin female plug 

at the C.R.0. i 


(4) Selection of mains input tap - 


A. First pack - by means of 3-position "ampheno1" 
switch selecting 220, 240, or 260 volt tap. 


B. Second pack - by means of 3-position "amphenol" 
switch selecting 220, 240 or 260 volts, . 


(sp14/42) ciy p a te 


~4—-*" 
® Both switches accessible by removing pack: from nny 
(5) Panel controls - 


A Three-position switch selecting 750, 1300 or 1900 ° 
volt 906 supply. 


_ ,B Mains On-Off switch. 
(6) Valves - 


879 loft . =o. bite ees 
5V4G 1 off 


Total Valves for C.2.0, 0 © 9", ws Ae 


6V6G 2off...., |: typed 

1852 " 

EA50O " “iw x ns “" ote 
884 8 

6J7G 8 

6H6 . 

906 * 


INTRODUCTION 
It will be seen that T.15 is a multipurpose instru- 


‘ment, and the following are some of the uses to which 
it may be puts~ ae » 3 espgneye 


soctrest v:° 


PRE EID 





(1) ~ As a normal. cathode ray oscillograph with a linear 
time base, or external time base...’ "Y" amplifier 
is available if desired. The uses of such an 
instrument are too numerous to be listed. 


(2) By means of a built-in U.H.F. diode rectifier, 
the envelopes. of strong U.H.F. signals can'!be 

° viewed. The time base can be synchronised to the © 
modulation of the carrier if a separate synchronising 
voltage is available along with the U.HiF.’ carrier. 


(3) Video pulses can:be-viewed with or without the use 

-° of the built-in video amplifier. :::.In-this case the 
time base can be readily synchronised. + 
Pt. 6s" a\- : 2 Wine * 

(4) If a synchronising pulse or square wave is ‘avail- 
able the triggered time base can be uw'sed in con- 
junction with the "Y" plate direct, the video amp 1li- 
fier, or the U.H.F. diode.to view rapidly rising ‘°° 

‘voltages such'as video pulses in close detail. 
Further by comparing with the calibrator, the period 
of the pulse, can’be measured with reasonable . 
ee ee eee the.use of an external high 
gain video amplifier weak video pulses will not be 
visible on the C.R.U. screen. _ A triggered. time 
base is.somewhat analogous to the firing of a 
bullet.** As the trigger is pulled the bullet starts 
on its’ way almost instantaneously, and the oscillo- 

raph spot starts to fly across the. screen:almost 
nstantaneously with the rise of the. pulse, The 
whole process is repeated a sufficient number of 
times per second for the moving spot to appear as 

a straight line on the screen, except of course 
when a varying "Y" voltage is applied. The speed 
of the spot is varied with a three-position switch. 


RD14 /42) Soteaty 
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wa 
‘DESCRIPTION - CALIBRATOR AND TRIGGERED TIME BASE, 


"3 The. positive pulse, nogative pulse, or square 

wave is fed on to the grid of valvo V2B(6V6G). The 
‘sudden imoulso produccs a surgo of current in primary 
TIA, and henco a spoedily rising pulse in its secondary. 
Depending on tho polarity of the synchronising pulse, 
revorsing switch (S6, S7) 1s operated to supply a noga- 
tive. pulse-to tho cathode of VGA diode. The diode c on- 
ducts and the gvids of V5A, V5B aro drivon rapidly nega- 
tive. From here consider separately the calibrator 

and triggered time base action. ; . 


(1) Calibrator (V5B). 


The’ plate current is cut off very rapidly, and as 
the current through L2A dislikes ceasing with such rapid- 


_ ity, Lts current continues to flow through condonsers 


a and. C20A,; thorcby starting a damped train of oscil- 
ations, the first half cycle of which is positive, 

Its frequency is adjusted to 500 kC/s by mvans of C20A, 
and. it can be aprited to the "Y" plate of the oscillo- 


. gPaph by aoans of switch S2. 


(2) Trigsered time base (V5A). 
17" athe plate woitago.of V5A is at a low value until 
its grid is drivon nogative. Thon. tho valve becomes 
non-conducting and C17A, C18A or C9B (as sclectod by 


~ switch S8), chargo up repidly, their voltage variations 


being such as to give spot velocities of 1" pur 6, 12 

or 24 microsoconds rispectivoly when applied to the 906 
"xX",plate, to which it is taken by way of switch S4, 

S5,." In addition the screen of V5A.is not bypassud, so 
that simultanoovely.with the valve boing driven negative 
and tho stari cf tho timo base, tho screen voltage rises, 


. and se makes tho grid of the 906 more positive and 
. dnereases the. intensity of the spot (sinco.in this pos-. 


as 


ition of, S4, the scrown of V5A is connected through a 
condenser to the 906 grid). This in effect means that 
the spot is bright during its forward excursion, and 
dull at othor timos,.thus providing an effective "black- 
out" of tho return trace and "zero spot." Whon the: 
pulse is removed the grids of VS5A, V5B return to carth 
potential at a rate determined by the time-constant of 
R25A 4 R36A ond the val'to input capacities etc. which 
are shunted across them, When the valvo V5A returns 

to a conducting stato, C17A, C18A or C9B discharge _ 
through the valve, and the spot. starts on its return: 
journey, "blacked out" of course, since the screen of 
V5A falls to its low voltage value.: Then it is obvious 
that the period of the forward excursion of the spot 
(and hence the length of the time base) ean bo increased 


_. by increasing resistor.2336A. Noto that when the pulse 


is,cut off no loakage occurs from the nogative grids 
of V5A-and V5B through diode plate 3 of V6A, 


DESCRIPTION - THYRATRON TIME BASE. 





., Qdnsists of on 884.gas triode: V3A with: input poten- 
tiometor RS0A for regulating the amount of synchronising 
Voltage applied to its grid,- and condenser switch 83 


*, ‘and variable resistor R32A for -altoring the frequency 


of the time basco, he time base is amplified by a 6J7G 

valvs V4A, tho outpuy of which is rogulated by a gain 
control potentiomoter R35A; a preset control RS1A is 
also provided ‘for altering“the cathode bins of 884, 

In the position shown ‘in Piz. 1, ClJA chargos up through 

rasistors 210A and. %e2A until “V3A ‘plate voltage reaches 

discharee noint, when condenser CI1A rapidly discharges 


